Increase of basal cell membrane area of the retinal pigment epithelium in experimental diabetes.
Stereological analysis of electron micrographs of the pigment epithelium of rats with drug-induced diabetes demonstrated an increase of plasma membrane surface area at the basal aspect of the cells. In none of the diabetic animals examined was there any evidence of breakdown of the blood-retinal barrier to the protein tracer, horseradish peroxidase. Statistically significant increases in basal plasma membrane length and surface density (surface area per unit cell volume) were measured in both streptozotocin and alloxan-injected rats after four weeks of diabetes. When hyperglycemia in streptozotocin-injected rats was promptly reversed by transplantation of normal pancreatic islets, the increase of membrane surface area did not occur. We conclude, therefore, that increased basal surface area of pigment epithelial cells is related to the diabetic condition rather than to a toxic action of the diabetogenic agents. Furthermore, increased membrane surface area was present in streptozotocin-diabetic rats killed after six months of diabetes indicating that the structural change is relatively stable. Relation of basal membrane alteration in the pigment epithelium to any functional disturbance of the barrier cell layer or of the retina in diabetes remains to be established.